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Abstract
Background: Redesigning care has been proposed as a lever for improving chronic illness care.
Within primary care, diabetes care is the most widespread example of restructured integrated
care. Our goal was to assess to what extent important aspects of restructured care such as
multidisciplinary teamwork and different types of organizational culture are associated with high
quality diabetes care in small office-based general practices.
Methods:  We conducted cross-sectional analyses of data from 83 health care professionals
involved in diabetes care from 30 primary care practices in the Netherlands, with a total of 752
diabetes mellitus type II patients participating in an improvement study. We used self-reported
measures of team climate (Team Climate Inventory) and organizational culture (Competing Values
Framework), and measures of quality of diabetes care and clinical patient characteristics from
medical records and self-report. We conducted multivariate analyses of the relationship between
culture, climate and HbA1c, total cholesterol, systolic blood pressure and a sum score on process
indicators for the quality of diabetes care, adjusting for potential patient- and practice level
confounders and practice-level clustering.
Results: A strong group culture was negatively associated to the quality of diabetes care provided
to patients (β = -0.04; p = 0.04), whereas a more 'balanced culture' was positively associated to
diabetes care quality (β = 5.97; p = 0.03). No associations were found between organizational
culture, team climate and clinical patient outcomes.
Conclusion: Although some significant associations were found between high quality diabetes care
in general practice and different organizational cultures, relations were rather marginal. Variation
in clinical patient outcomes could not be attributed to organizational culture or teamwork. This
study therefore contributes to the discussion about the legitimacy of the widespread idea that
aspects of redesigning care such as teamwork and culture can contribute to higher quality of care.
Future research should preferably combine quantitative and qualitative methods, focus on possible
mediating or moderating factors and explore the use of instruments more sensitive to measure
such complex constructs in small office-based practices.
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Background
Consistently, studies show that patients with chronic ill-
nesses do not receive optimal treatment [1,2]. Redesign-
ing primary care by separating acute care from planned
management of chronic conditions has been proposed to
close the quality chasm between current practices and
optimal standards [3]. Of all chronic conditions, care for
diabetic patients is probably the most manifest and
widely spread example of primary care development [4,5].
In the Netherlands, 85% of patients with Diabetes Melli-
tus type 2 are treated within primary care [6].
The creation of practice teams with a clear division of
labour is an important aspect within this context [7].
Nurses and nurse assistants both are generally involved in
management of patients with diabetes. Therefore, key ele-
ments of teamwork, such as sharing clear goals, division
of labour, training and communication [8] are suspected
to potentially improve care for these patients [7,9]. Stud-
ies showed positive associations between higher levels of
teamwork and such outcomes as clinical performance
[10], absence of hospital physicians due to sickness [11],
job satisfaction [12], and patient outcomes such as satis-
faction of patients with their care [12-15]. A related con-
struct that is increasingly described in quality
improvement research is organizational culture. This
interest is based on the increasing recognition that cul-
tural changes are needed alongside the structural changes
to secure gains in quality [16]. Some studies showed that
organizational cultures that support teamwork and qual-
ity improvement may contribute to achieving high quality
care [17-20]. However, it has also been shown that a mix
of cultures was associated with higher levels of team effec-
tiveness [21], whereas several other studies failed to find
associations between culture and performance [22,23].
In most countries, primary care practices are small, office-
based organizations, usually consisting of no more than a
handful of people. Although evidence for the possible rel-
evance of teamwork and culture is growing, most evidence
for these-intuitively appealing-concepts is based on stud-
ies in hospital settings. In this study we therefore investi-
gate whether higher levels of teamwork and specific types
of organizational culture are associated to diabetes care in
small office-based general practices.
Methods
Design and population
The present cross sectional study was embedded in an
intervention study, in which 350 practices in three regions
in the middle and south of the Netherlands were invited
to participate. Forty general practices agreed to participate
(response rate 11.4%), and they were paired on stratifica-
tion criteria and randomly allocated to intervention or
control group [6]. A researcher visited intervention prac-
tices at the beginning of the intervention period, in Febru-
ary to April 2003, to discuss the current practice
procedures for diabetes care with the staff. Situations in
which various staff members shared tasks was a special
topic of discussion. Then a diabetes passport was intro-
duced, a patient-held booklet with important personal
information that can be used to track results, record treat-
ment targets and give (educational) information. The pro-
fessionals discussed how the passport could best fit in the
practice routines and work processes. The researcher sum-
marized the various responsibilities involved in diabetes
care and the use of the passport on a desk-top card. In the
first three months, patients received their passport. Three
months later, a researcher visited the practice to discuss
the progress of the project and to see whether the division
of tasks was being maintained as planned. After 6 months,
all patients completed a short questionnaire on the use of
the diabetes passport, after which each practice received
benchmarked feedback on the introduction and use of the
passports [6]. At post-intervention, in May to July 2004,
all practice members in the 40 practices who indicated to
be actively involved in medical care for patients with dia-
betes type II (general practitioners, nurse practitioners,
and practice assistants) were invited to complete ques-
tionnaires on team climate and organizational culture.
Team and culture measures were combined with data of
diabetes mellitus type II patients younger than 80. The
study was approved by the ethics committee Arnhem-
Nijmegen. Written, informed consent was received from
all study participants.
Measures
Clinical outcomes were HbA1c level, systolic blood pres-
sure and total cholesterol levels. A fourth outcome was
clinical performance which was measured with a sum
score of 10 process indicators of diabetes care quality,
based on national guidelines on diabetes care [24] (see
Figure 1; measured at the level of the individual patients,
Chronbach's alpha 0.86). A patient could be given a score
between 0 and 10, because each indicator was scored
either done (1) or not done (0). All outcomes were
derived by scrutinizing the electronic medical record sys-
tems (EMR) by trained research personnel at post-inter-
vention in July 2004.
Independent factors
To measure organizational culture, we used the 'Compet-
ing Values Framework' (CVF) in which respondents were
asked to distributed 100 points across four sets of organi-
zational statements according to the description that best
fits their own organization in five questions [25]. This
approach recognizes that no organization exhibits only
one culture or set of values, but that multiple cultures and
values coexist simultaneously and compete for attention.
The framework distinguishes two dimensions: 'internallyBMC Health Services Research 2008, 8:180 http://www.biomedcentral.com/1472-6963/8/180
Page 3 of 8
(page number not for citation purposes)
oriented' versus 'externally oriented', and 'stability' versus
'flexibility and change', resulting in four ideal types of cul-
ture. The group culture emphasizes teamwork, cohesive-
ness, and participation. The developmental  culture is
characterized by the promotion of innovation and risk-
taking, and is oriented towards growth. The rational cul-
ture emphasizes achievement and meeting objectives;
people are rewarded to achieve organizational goals and
working efficiently. Finally, the hierarchical  culture
emphasizes stability, rules, regulations and coordination.
The statements reflect the four culture types. For each
question, non blank respondent errors (i.e. the allocation
of more or less than 100 points) were corrected by propor-
tionally adjusting the responses to sum up to 100. For
each practice, we determined the mean scores on the four
types of culture. Internal consistency reliability for the
four culture types, using Cronbach's alpha, were 0.64 for
group culture, 0.51 for developmental culture, 0.55 for
hierarchical culture, and 0.46 for rational culture. In addi-
tion, we calculated how well the scores for the different
organizational types of culture were in balance, using the
Blau index that has been described in previous studies
[21,22]. The hypothesis underlying this measure is that it
is the relative balance among the four culture types that is
associated with team effectiveness. Higher scores on this
index indicate a more even distribution of points among
the four culture types, so practices that distributed their
points in a 25/25/25/25 pattern had the highest score on
'culture balance' (1), whereas practices with more points
for one or the other culture type had lower balance scores
(< 1).
Teamwork was measured with the 14 item short version
of the 'Team Climate Inventory' (TCI) [26,27], answered
on 5-point Likert scales. The underlying theory argues that
group innovations often result from team activities which
are characterized by 1) focusing on clear and realistic
objectives in which the team members are committed
(vision), 2) interaction between team members in a par-
ticipative and inter-personally non-threatening climate
(participative safety), 3) commitment to high standards of
performance and, thus, preparedness for basic questions
and appraisal of weaknesses (task orientation), and
finally, 4) enacted support for innovation attempts
including, e.g. cooperation to develop and apply new
ideas (support for innovation). For each scale, mean
scores were calculated per individual and then averaged to
practice-level scores. Chronbach's alphas were 0.81, 0.79,
0.78, and 0.82 respectively, and correlations (r) ranged
from 0.49 to 0.53. We finally combined these to one sin-
Clinical performance measure: diabetes guideline recommendations Figure 1
Clinical performance measure: diabetes guideline recommendations.
The sum score of clinical performance consisted of the following items:
x Glucose checked within last 3 months 
x Blood pressure checked within last year  
x HbA1c checked within last year 
x Eye examination within last two years, or last year in case of retinopathy risk factors 
x Total cholesterol checked within last year 
x Creatinine checked within last year 
x Body weight measured within last 3 months 
x Feet examination within last year or within 3 months in case of risk factors present 
x Physical exercise advised within last year 
x Smoking behaviour discussed or quitting advised within last year BMC Health Services Research 2008, 8:180 http://www.biomedcentral.com/1472-6963/8/180
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gle score [15]. Overall Chronbach's alpha for the 14 ques-
tions was 0.91. Correlations between scales and the
overall measure ranged from 0.75 to 0.84.
We translated both the team and culture instruments into
Dutch according to guidelines for cross-cultural transla-
tion [28]. Analysis of variance tests verified that individual
level responses to the culture and team climate instrument
could be validly aggregated to the level of the teams for all
but one scale. The within-team variability of responses
was less than the between-team variability (F values rang-
ing from 2.29 to 3.90 (p < 0.005)). This test was not sig-
nificant for the hierarchical culture scale (F value 1.3; p =
0.19).
The following-possibly confounding-factors were
included: whether the practice had special diabetes con-
sulting hours, and whether it was an intervention or con-
trol practice, measured by a checklist that was completed
by a member of each practice personnel at the start of the
project. Finally, age and gender of the patients were
included, derived from mailed patient questionnaires,
and the baseline measures of the four outcomes derived
from the EMR.
Analysis
We performed multi level regression analyses (mixed
models) with patients (level 1) nested within the practices
(level 2). We examined bivariate correlations to check for
high correlations (Pearson's correlation and cross tabula-
tions with χ2 test and studied single relationships between
the outcomes and all predictors before adding the control
variables. Since we were interested in the effect of each of
our variables of interest separately (different types of
organizational culture and team climate), we used sepa-
rate models to study one of these variables at a time. Thus,
for each outcome, six models were conducted; four differ-
ent models examined the four organizational cultures,
one examined the balance among these culture types, and
one examined team climate. Each model controlled for
patient age, sex, and the baseline measure on the particu-
lar outcome, whether the practice had special diabetes
consulting hours, and whether it was an intervention or
control practice. All analyses were performed using SPSS
version 12.0.1.
Results
Practice characteristics
In total, 146 practice members in 40 practices were invited
to complete the questionnaires. We obtained team cli-
mate and culture data from 92 respondents, 46 general
practitioners (response rate 71%), 8 practice nurses
(response rate 73%) and 38 practice assistants (response
rate 54%) working in 39 practices (overall response rate:
63%). The analysis on organizational culture and team
climate was restricted to the practices in which at least two
practice members returned the questionnaires. Therefore,
we excluded 9 practice members in 10 practices in which
this was not the case. The mean number of appointed
members per practice was 3.7 (SD 1.0) and did not differ
significantly for excluded practices as compared to
included practices (3.4, range 2 to 5 and 3.8, range 2 to 6
respectively, p = 0.2). Also, excluded practices were as
often single handed practices as included practices (p =
0.3).
Table 1 shows the characteristics of the practices. Single
handed practices were underrepresented in our sample as
compared to the national mean (40% versus 60%) [29].
Among the four types of culture, group culture by far
received most of the points (mean across practices = 51.6),
followed by hierarchical (19.7), developmental (16.9)
and finally rational culture (11.8). The balance among
these values of culture was 0.60 on average. We also
explored the data for the dominant culture [17] (the cul-
ture scoring highest in each practice; data not shown). In
only 3 practices, hierarchical culture received the highest
amount of points. All the other practices had a dominant
group culture. The overall mean score on team climate
was 1.94. Scores on the four scales were 1.84 for vision,
1.83 for participative safety, 1.96 for task orientation and
2.16 for support for innovation; data not shown).
Patient characteristics
In 40 practices, 2106 patients received questionnaires.
Response rates were 68% for the first, and 69% for the sec-
ond questionnaire, which resulted in data from 993
patients. Since we excluded 10 practices, 241 patients
were excluded, leaving 752 patients for this study.
Excluded patients did not differ significantly from
included patients with respect to age, sex, and our out-
comes.
Inspection of Table 2 learns that the mean age of the
patients was 63 years, and 48.7% was male. Mean systolic
blood pressure was 144.2; mean total cholesterol was 81.5
and mean HbA1c was 7.0. Scores on diabetes care quality
Table 1: Characteristics of practices (N = 30)
%/Mean (SD)
Type of practice (% Single handed) 40%
Special diabetes consulting hours 36.7%
Group culture (0 – 100) 51.6 (13.2)
Developmental culture (0 – 100) 16.9 (7.4)
Hierarchical culture (0 – 100) 19.7 (8.0)
Rational culture (0 – 100) 11.8 (5.6)
Cultural balance (0 – 1) 0.60 (0.10)
Team climate (1 – 5) 1.94 (0.39)BMC Health Services Research 2008, 8:180 http://www.biomedcentral.com/1472-6963/8/180
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differed considerably, and varied from 0 to 9, with a mean
score of 5.82.
Table 3 shows that none of the selected clinical patient
outcomes (HbA1c, systolic blood pressure and total cho-
lesterol) showed significant associations with team cli-
mate or culture. However, we did find significant relations
with clinical performance. A higher score on group culture
was associated with lower scores on diabetes care quality
(p = 0.04) with a coefficient of -0.04. This means that
every 10-unit change on the group culture score (e.g. from
20 to 30 points) resulted in a 0.4 lower score on the dia-
betes care quality indicator. In theory, if a practice would
move from the lowest group culture score to the highest (a
difference of 55.6 points in this sample), the score on the
quality indicator would decrease by 5.6 * 0.4 = 2.24
points. Since the range in the mean scores for the quality
indicator was from 0 to 9 points, 2.24 points therefore
represents a maximum decrease of 24.9%. In total, 15.6%
of the variation in the quality indicator outcome was
determined by our model that included group culture of
which 2.7% was accounted for by group culture. On the
other hand, maintaining a balance between the different
culture types was positively associated with quality (β =
5.97, p = 0.03), representing a maximum 27.6% of the
nine point practice range in our quality indicator. A 0.1-
unit change in the balance score (e.g. from 0.6 to 0.7)
resulted in a 0.6 higher score on the quality indicator. Our
model including cultural balance explained 16.2% of the
variation in the quality indicator, of which 3.5% was
explained by cultural balance.
Discussion
Overall, we found that high group culture scores were neg-
atively correlated with adherence to diabetes guidelines in
primary care practice (β = -0.04), whereas maintaining a
balance among the different types of culture on the other
hand was positively correlated to managing diabetes care
well (β = 5.97). None of our variables of interest showed
associations with our clinical patient outcomes.
Comparison with other studies
This study confirmed results of recent studies in primary
care in the UK, using the CVF, by showing that primary
care organizations primarily have group cultures [22,30].
In one of those studies managers of primary care trusts
pointed out the possible disadvantages of group cultures,
such as a tendency to be 'inward looking'. They expected
quality improvement to be hard to achieve unless prac-
tices change their culture to one that valued greater collab-
oration and sharing of expertise, and a willingness to be
more flexible in the way that they operated [31]. In our
study, high scores on the group culture variable were neg-
atively correlated with indicators for managing care well.
This might be explained in light of the suggestion that dif-
ferent culture types are related to those aspects of perform-
ance that are valued by that specific dominant culture type
[16]. In other words, for example for changing routines (in
quality improvement projects), a more team-focused and
developmental culture type with a focus on flexibility
might be helpful in attaining good results, whereas for per-
forming routine tasks, such as inspecting feet every 3
months, aspects valued in the more control orientated
rational or hierarchical culture types, with a focus on pol-
icies, procedures and production might be needed. There-
fore, one could also argue that -to reach and sustain high
quality care for chronic diseases such as diabetes-teams
need to find the balance between flexible and control ori-
ented culture types since continuous measuring and
improvement, good teamwork, a drive to gain better
Table 2: Characteristics of patients (N = 752)
N% / M e a n  ( S D )
Gender, % male 752 48.7%
Age, years (SD) 752 63.0 (9.7)
Systolic blood pressure (SD) 716 144.2 (19.4)
Total Cholesterol (SD) 716 81.5 (9.6)
HbA1c 696 7.0 (1.2)
Quality of diabetes care (0 – 10) 752 5.82 (2.8)
Table 3: Associations between team climate, organizational culture and HbA1c, systolic blood pressure, total cholesterol and the 
aggregated diabetes process quality indicator, measured at patient level (N = 752).
HbA1c Systolic blood pressure Total cholesterol Clinical performance
β 95% CI β 95% CI β 95% CI β 95% CI
Group culture -0.01 -0.02, 0.00 -0.08 -0.25, 0.10 0.00 -0.01, 0.00 -0.04 -0.08, 0.00 *
Developmental culture 0.00 -0.02, 0.01 0.11 -0.16, 0.39 0.01 -0.01, 0.02 0.04 -0.03, 0.11
Hierarchical culture 0.01 0.00, 0.02 0.10 -0.14, 0.34 0.00 -0.01, 0.01 0.03 -0.03, 0.09
Rational culture 0.02 0.00, 0.03 -0.11 -0.44, 0.23 0.00 -0.01, 0.02 0.04 -0.05, 0.12
Cultural balance 1.35 -0.03, 2.72 9.70 -14.53, 33.93 0.65 -0.42, 1.72 5.97 0.66, 11.28 *
Team climate -0.22 -0.50, 0.05 2.06 -2.53, 6.64 0.09 -0.13, 0.30 -0.57 -1.76, 0.76
* sign < 0.05BMC Health Services Research 2008, 8:180 http://www.biomedcentral.com/1472-6963/8/180
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results, and working according to protocols are equally
important. This might be in line with the fact that we
found that a high balance between the different types of
culture was positively correlated to high quality diabetes
care. An earlier study on the role of perceived team effec-
tiveness in improving chronic illness care reasoned that it
would be the relative balance among culture values of par-
ticipation, achievement, openness to innovation and
adherence to rules that is most likely to be associated with
perceived team effectiveness. Indeed, this study showed
an association between a culture balance and team effec-
tiveness, although it was rather marginal [21]. A recent
study in primary care hypothesized that a high score on
cultural balance would be associated with high levels of
team climate, which was not confirmed by the data [22].
Although previous studies suggested the relevance of
teamwork in diabetes care [9,13,15], we failed to find sig-
nificant associations between team climate and our out-
comes, as did a recent UK study [22]. Again, the type of
outcome might shed some light on this topic, since stud-
ies that did find associations often included outcomes
such as work satisfaction [12], absence from work due to
sickness [11] and satisfaction by patients with their care
[12-15]. Interestingly, climate scores were also quite low
as compared to other studies [32,33]. This might point to
the fact that different practice members involved in diabe-
tes care may not experience their relationships as a 'true'
team when it comes to diabetes care [23,34]. The varied
nature of clinical problems in primary care practice make
team building especially challenging as compared to 'sin-
gle specialty practices' [8].
Our study failed to find associations between our organi-
zational factors of interest and intermediate clinical
patient outcomes. These findings are consistent with
recent findings in studying and reviewing the link
between safety-factors and risk-adjusted patient outcomes
[35,36]. Although the selection of a clinical outcome is
recommended, the selection of such a specific variable
may just be too narrow to reflect the complexity of mod-
ern patient care [37].
Strengths and limitations of this study
To gain better insight on organizational factors influenc-
ing health care quality, it has been suggested that studies
should preferably focus on factors on different levels (e.g.
organizational as well as team), include patient outcomes
and use multi level data analyses to correct for clustering
effects [38]. In the current study, we have taken these sug-
gestions into account. However, some limitations need to
be addressed.
First, the relative small sample size in our study may have
limited the power to find associations. Since general prac-
tices are generally small office-based organizations, the
number of participants who returned our questionnaire
on organizational culture and team climate was relatively
low (varying from 2 to 4). Previous studies using the TCI
excluded practices if less than 30% of respondents com-
pleted questionnaires [12,22]. However, the number of
GPs and other care providers per practice seems generally
somewhat lower in the Netherlands than in -for instance-
UK practices [13,29,39]. In this study, we also excluded
the practices in which only one person returned our ques-
tionnaire. The low numbers of respondents could impact
the validity of our culture and team climate measures.
Low Cronbach's alphas for the culture measures for
instance, and the low F-value for the aggregation of the
scores on the hierarchical culture scale might point to
that. In addition, the fact that primary care practices-both
in our study and in the UK [22,30] – tend to have predom-
inantly group cultures raises questions about the sensitiv-
ity of the CVF in this setting, especially if culture is
analyzed as categorical variable. We have taken this point
partly into account by using continuous culture variables
in the analyses, however, this cannot fully clear away
some concerns about the appropriateness of use of this
particular instrument in small practices. Although this
instrument has some clear advantages over others, such as
the fact that it has been used in several other studies in var-
ying settings, and the fact that it measures 'culture typolo-
gies' rather than simple variables [16], the factors
measured may have a different meaning in different
health care settings.
Also, and partly related to our previous point, since cli-
mate and culture are considered to be shared attributes,
individual measures are aggregated to practice level. Yet,
this ignores the fact that different subgroups may have dif-
ferent opinions (for instance general practitioners may
experience the culture differently from the practice nurses
or assistants) [12,16]. Especially in very small practices
(for instance with only one general practitioner and two
practice assistants), it is debatable whether the aggregated
score is a valid measure of the reality. However, for sub-
group analysis researchers would need much bigger sam-
ples of respondents, which raises questions about the
feasibility of survey based methods in measuring these
complicated constructs.
Further, our process measure was assessed by scrutinising
the EMR. However, a considerable gap may exist between
what the practice members record, and what they actually
do in practice. Especially preventive or counselling activi-
ties, such as advising physical exercise, have been found to
be under recorded [40]. Also, the guideline indicated that
smoking behaviour should be discussed with all patients
on a yearly basis, even if they are non-smokers. Therefore,
we may have underestimated the scores on the qualityBMC Health Services Research 2008, 8:180 http://www.biomedcentral.com/1472-6963/8/180
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indicator. However, it is likely that this holds for all prac-
tices to the same extent since they all used an EMR. We
cannot rule out the possibility though that other con-
founding factors may have played a role, such as whether
or not a physician received feedback or reminders in the
EMR, which may have prompted these GPs to perform
and register particular preventive activities. At the time of
the study, no specific arrangements with insurance com-
panies existed that may have influenced diabetes manage-
ment. Some practices had a practice nurse who performed
tasks related to care for patients with chronic diseases,
however, the availability of practice nurses was equal for
all regions in the Netherlands. Single handed practices
were underrepresented in our study. However, previous
research showed no difference in delegation of preventive
tasks and treatment of chronic diseases between GPs in
single handed practices compared to GPs in group prac-
tices [41] so we can assume that our sample is representa-
tive for Dutch practices.
Finally, it is important to note that it is not possible to
conclude we showed causal linkages between culture and
our outcomes, since the results were based on cross sec-
tional data. We therefore do not know whether high
scores on group culture lead to poor diabetes manage-
ment, or -the other way around-practices in which quality
of care is managed in a certain way develop certain types
of culture, or culture and performance emerge together in
a reciprocal and reinforcing manner [16].
Conclusion
This study contributes to the discussion around the evi-
dence for intuitively appealing features such as culture
and teamwork that have been suggested as a lever for
health care improvement. We did find some significant
associations between culture and high quality diabetes
care, but the relations were rather marginal. On the one
hand, one could argue that if organizational culture
would have only limited influence on many aspects of
care during a long period of time, the resultant of that
might still add up to a substantial level. On the other
hand, feasibility of current measurements of constructs
such as climate and culture is still debatable-especially in
primary care settings-, given the fact that response rates are
low, and scores are aggregated, which causes power reduc-
tion and loss of information. Further, we failed to find any
associations with our clinical outcomes, which begs the
question if and exactly how these constructs can contrib-
ute to evidence based care, and -eventually-healthier
patients.
Future studies in primary care should preferably combine
quantitative and qualitative research methods and use
more complex designs to get a better insight into these
complex constructs and possibly mediating or moderat-
ing factors. Also, it would be worth exploring possible
associations between culture and climate and changes in
health care quality, as well as the use of other measure-
ment instruments and methods that are more sensitive to
-for instance-different subcultures that might exist within
organizations, especially in primary care practices where
people work in very small teams and deal with a big vari-
ety of clinical problems.
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